Properties of catalytic, linker and chitin-binding domains of insect chitinase.
Manduca sexta (tobacco hornworm) chitinase is a glycoprotein that consists of an N-terminal catalytic domain, a Ser/Thr-rich linker region, and a C-terminal chitin-binding domain. To delineate the properties of these domains, we have generated truncated forms of chitinase, which were expressed in insect cells using baculovirus vectors. Three additional recombinant proteins composed of the catalytic domain fused with one or two insect or plant chitin-binding domains (CBDs) were also generated and characterized. The catalytic and chitin-binding activities are independent of each other because each activity is functional separately. When attached to the catalytic domain, the CBD enhanced activity toward the insoluble polymer but not the soluble chitin oligosaccharide primarily through an effect on the Km for the former substrate. The linker region, which connects the two domains, facilitates secretion from the cell and helps to stabilize the enzyme in the presence of gut proteolytic enzymes. The linker region is extensively modified by O-glycosylation and the catalytic domain is moderately N-glycosylated. Immunological studies indicated that the linker region, along with elements of the CBD, is a major immunogenic epitope. The results support the hypothesis that the domain structure of insect chitinase evolved for efficient degradation of the insoluble polysaccharide to soluble oligosaccharides during the molting process.